The relationship between aging and negative affect is dynamic and complex. Although prior studies have often cited lower prevalence rates of anxiety and mood disorders among older individuals, these studies may miss the dynamic relationship between symptoms and aging. To evaluate a nonlinear model of the relationship between aging and negative affect, the author examined measures of neuroticism, anxiety, and depression symptoms in a cross-sectional, community sample (N ϭ 335), ages 18 to 93. Results indicated a curvilinear relationship, with mean symptom levels increasing during early adulthood (until the mid-30s) and then showing a small decline until older adulthood (the mid-70s), when symptoms again increase with age.
Anxiety and depression symptoms among older populations reflect a serious, but understudied, health problem. Beyond the obvious subjective distress resulting from symptoms of negative affect, there are also harmful consequences for physical health, including increased medication use and vulnerability to disease (see Geiselmann, Linden, & Helmchen, 2001; Kogan, Edelstein, & McKee, 2000; Pontillo, Lang, & Stein, 2002; Wetherell, Le Roux, & Gatz, 2003) . To evaluate a nonlinear model of the relationship between aging and distressed mood, in the current study I examined measures of negative affect in a large, community sample of adults ages 18 to 93.
The decision to focus at the symptom level in the current study is based on the belief that mood problems can be better understood as falling on a continuum rather than as comprising qualitatively distinct categories (Brown, Chorpita, & Barlow, 1998) . Further, relying on diagnostic categories in older samples is difficult because criteria have typically not been validated in these groups. In consequence, although some studies have reported that anxiety and mood disorders are less prevalent in older populations (e.g., Flint, 1994; Regier et al., 1988) , this is not a consistent finding (e.g., Wernicke, Linden, Gilberg, & Helmchen, 2000) , and researchers have suggested rates are likely underestimated in older cohorts (e.g., Fuentes & Cox, 1997; Hersen & Van Hasselt, 1992; Palmer, Jeste, & Sheikh, 1997) . In addition, there is evidence that although the prevalence of diagnosable disorders may be lower in older (relative to younger) adults, subthreshold symptoms are nonetheless common and serious, causing significant disruption in daily living (see Himmelfarb & Murrell, 1984; Schaub & Linden, 2000) . Moreover, follow-up studies of older adults with subthreshold mood symptoms have revealed that a substantial proportion of these individuals ultimately became diagnostically specified cases (Helmchen, Linden, Kurtz, & Birkhofer, 2002) . Taken together, this suggests that a focus at the symptom level optimizes evaluation across age cohorts yet retains clinical import given the serious consequences that follow negative affect.
Selection of Negative Affect Components
Anxiety and depression symptoms and neuroticism were examined in the current study because of the high comorbidity of these problems and the suggestive evidence that older adults may be more likely than younger adults to manifest a mixture of anxiety and depression (Flint, 1994) . Further, the choice to integrate measures of personality (neuroticism) and symptoms of psychopathology (anxiety and depression) in the same model follows from the empirical support for the tripartite model (see Clark & Watson, 1991; Clark, Watson, & Mineka, 1994) , even in older samples (Cook, Orvaschel, Simco, Hersen, & Joiner, 2004) . This influential psychopathology model suggests that neuroticism is a higher order, general negative affect factor that shares common variance with components of anxiety and depression, two lower order factors.
Prior Research on Aging and Negative Affect An initial positive relationship between age and negative affect in early adulthood would be expected given that the majority of anxiety and mood problems do not have their onset until late adolescence or during a person's 20s or later (see Barlow, 2002) . However, past research on negative affect throughout the adult years indicates that this early, positive correlation is not likely to continue (see the excellent discussions in Caspi, Roberts, & Shiner, 2005; Charles, Reynolds, & Gatz, 2001; Costa & McCrae, 2002) .
Cross-sectional research often suggests that neuroticism is correlated negatively with age during middle and older adulthood (see Clark et al., 1994) . For instance, Twenge (2000) found a cohort effect across two meta-analyses indicating a shift in recent decades toward higher neuroticism and anxiety, with young persons today reporting more anxiety than in previous generations. However, the cross-sectional samples have sometimes not included the old-old (i.e., age 75ϩ; following age groupings by Scogin & Rohling, 1989) . With respect to older samples, both Weiss et al. (2005) and the Berlin Aging Study (Smith & Baltes, 1999) found neuroticism showed no cross-sectional age gradients. In addition, there were no age differences in emotional stability or state anxiety among a sample of centenarians (age 100ϩ), octogenarians (ages 80 -90), and sexagenarians (ages 60 -70; Martin, Long, & Poon, 2002 ; but see Schwab, Holzer, & Warheit's, 1973 , evaluation of depressive symptoms). Of importance, age-negative affect relationships may change dramatically as a function of physical health (Blazer, Burchett, Service, & George, 1991; Schein & Koenig, 1997) , making interpretations across samples that vary in health status challenging.
Longitudinal studies also suggest negative affect has typically declined with age during middle and young-old adulthood (particularly for women ; Small, Hertzog, Hultsch, & Dixon, 2003; Srivastava, John, Gosling, & Potter, 2003; Viken, Rose, Kaprio, & Koskenvuo, 1994) . However, similar to the cross-sectional findings, this negative relationship is less consistent for old-old samples. For example, Mroczek and Spiro (2003) found that neuroticism decreased across adulthood from approximately age 40 to age 80, then increased after age 80. Their sample was exclusively male participants from an outpatient clinic, making it somewhat difficult to generalize to the current study. Nonetheless, results across studies suggest that although there is considerable variability across findings, a decline in negative affect seems likely during middle adulthood and into the young-old age range, but this pattern may not continue as aging progresses.
It is not clear from past research whether to expect a positive, negative, or null relationship between affective symptoms and aging in old-old adulthood. For example, Charles et al. (2001) "hypothesized that negative affect would decrease over time, with an upturn only in very old age" (p. 138) but instead found a very slight decrease in negative affect, even among the old-old. Others have found either no significant change in negative affect (e.g., Carstensen, Pasupathi, Mayr, & Nesselroade, 2000) or even a slight increase (Diener & Suh, 1998) . Of interest, on the basis of known predictors of negative affect, such as interpersonal loss (Klerman, Weissman, Rounseville, & Chevron, 1984) and behavioral withdrawal and avoidance (Mowrer, 1939) , one might theoretically expect late life to be associated with an increase in these risk factors. For instance, cognitive models of anxiety and depression (e.g., Beck & Emery with Greenberg, 1985) suggest that the central feature is distorted thinking related to threat, loss, or failure. Concerns about decline in cognitive functioning are an example of this potentially distorted processing and are highly prevalent among older populations, particularly age 70ϩ (e.g., Jorm et al., 1994) . Thus, a cognitive perspective would predict an increase in negative affect sometime in the 70s, corresponding with increased concern about cognitive functioning.
Taken together, prior research suggests that the relationship between negative affect and aging is complex and likely nonlinear.
The current study extends these exciting previous studies by examining nonlinear associations in a sample with a broad adult age range. Specifically, a cubic relationship was examined. An initial positive relationship between age and negative affect was predicted, as anxiety and depression symptoms onset in line with expected developmental challenges, followed by a negative relationship during middle and young-old adulthood, and finally a possible increase in symptoms in late life. The hypothesized cubic relationship follows from expected age differences in known predictors of negative affect, such as interpersonal loss and cognitive distortions, but given the mixed findings from previous studies, the tentative nature of the hypothesized late-life elevation in symptoms should be noted.
This study used a nonclinical sample with a broad age range to investigate how reports of negative affect (reflected in measures of anxiety, depression, and neuroticism) vary across age cohorts. Prior studies have frequently focused on young-old samples and have noted concerns about the influence of other health variables (e.g., physical disability, cognitive impairment; Blazer et al., 1991) , so the current study was designed to build on this work by evaluating negative affect in a large community sample that is fairly physically healthy and contains a substantial number of old-old participants. As a cross-sectional design, this study cannot be used to evaluate longitudinal change but can be used to examine important interindividual age differences (Smith & Baltes, 1999) .
Method

Participants
Participants (N ϭ 335, 64% female) consisted of physically healthy (by self-report) adults between 18 and 93 years of age (M ϭ 51.06, SD ϭ 17.74) recruited through advertisements in local newspapers in Virginia.
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Criteria for participation included at least 11 years of education and the ability to come to the lab for three separate testing sessions. All participants completed the Mini-Mental State Examination (MMSE; see the Measures section) to screen for cognitive impairment. One participant received a low score on the MMSE (score ϭ 19) and reported history of a stroke, so his data were excluded. The remaining sample had a mean MMSE of 28.83 (range ϭ 23-30, SD ϭ 1.52); reported a mean number of 15.71 years' education (range 10 -33, SD ϭ 2.77); and reported ethnicity as approximately 78% Caucasian, 12% African American, 2% Asian, 4% American Indian, and 5% other or a multiracial-ethnic background. Health was self-reported as 2.10 (SD ϭ 0.89) on a 5-point scale (1 ϭ excellent, 5 ϭ poor), and mean number of current medications was 2.05 (range ϭ 0 -42, SD ϭ 3.77). Age distribution of the final sample was as follows: ages 18 -30, n ϭ 54; ages 31-50, n ϭ 107; ages 51-70, n ϭ 121; ages 71ϩ, n ϭ 52.
Materials
The MMSE (Folstein, Folstein, & McHugh, 1975) , included as a screener, is a brief, standardized method to evaluate cognitive status by assessing orientation, attention, recall, and language. Negative affect measures included the Center for Epidemiological Studies-Depression scale (CES-D; Radloff, 1977) , which assesses depressive symptoms and has strong psychometric properties, including validation in older samples (see Arean & Miranda, 1997 ; for the current study, ␣ ϭ .86). In addition, the Neuroticism factor (current ␣ ϭ .87) from the International Personality Item Pool, 50-item version (IPIP; Goldberg, 1999) was used as a measure of general negative affect, and the Agreeableness factor (current ␣ ϭ .80) was used to establish discriminant validity to show that the relationship between age and negative affect is unique. Finally, the trait subscale of the State-Trait Anxiety Inventory (STAI; Spielberger, Gorusch, & Lushene, 1970) was included to measure the tendency to become anxious. The trait subscale has adequate psychometric properties, including validation in older samples (see the review in Kogan et al., 2000 ; in the current sample, ␣ ϭ .92).
Results
Simple Linear Relationships
Not surprisingly, given previous findings in the literature of lower prevalence of psychopathology in older individuals, age showed a small but reliable negative correlation with each of the negative affect variables (without accounting for other demographic indicators): STAI, r ϭ Ϫ.24, p Ͻ .001; CES-D, r ϭ Ϫ.17, p ϭ .002; IPIP-Neuroticism, r ϭ Ϫ.21, p Ͻ .001.
Nonlinear Relationships
The primary goal was to examine the evidence for a more complex, nonlinear relationship between age and negative affect.
Hierarchical regression analyses were conducted to predict each of the negative affect indicators. In each case, gender and education were entered into the model as a first step (following Wetherell, Reynolds, Gatz, & Pedersen, 2002) because of their known relationships with anxiety and depression. As expected, female participants were higher than male participants on the anxiety and depression measures, and education was negatively related to negative affect. Next, age was added into the model (Step 2), followed by age squared (Step 3), and finally age cubed (Step 4). In this way, it was possible to evaluate whether the expected cubic relationship between age and negative affect was significant even when accounting for the variance explained by age and age squared, a conservative test to establish that age cubed explains unique variance in negative affect.
As outlined in Table 1 , the regression models showed a consistent pattern with age cubed as a significant predictor, and age and age squared were consistent predictors only in Step 4 when age cubed was also entered into the model (not in Step 3 on their own). Thus, although the change in R 2 is small for the cubic relationship, the pattern is consistent and appears to be a more effective predictor than age squared, arguing against a simple decline in negative affect in normal aging. Of importance, the IPIPAgreeableness factor did not show a relationship with age cubed (see Table 1 ), establishing the discriminant validity of the association between age and negative affect. (Other positive personality Note. Large beta coefficients typically occur due to multicollinearity in the predictor variables (see Jöreskog, 1999) , so the specific coefficients for the age variables can only be interpreted in the context of the entire polynomial. * p Ͻ .05. ** p Ͻ .01.
variables, such as extraversion, also did not show a relationship with age cubed but are not reported here because of space restrictions.)
Nature of the Curvilinear Relationship
To simplify reporting and increase reliability of the measures, I created a variable labeled negative affect by averaging the z scores for the STAI, CES-D, and IPIP-Neuroticism variables. The rationale for this approach follows from the positive correlations between these variables (STAI with CES-D, r ϭ .74; STAI with IPIP-Neuroticism, r ϭ .62; CES-D with IPIP-Neuroticism, r ϭ .47; all ps Ͻ .001); theoretical predictions about the strong shared components in these constructs, especially in older populations (see discussions in Alexopoulos, 1991; Alwahhabi, 2003) ; and the consistency of the cubic relationship between age and each of the negative affect variables in the current data. The local maxima and minima of this curvilinear relationship were then calculated to determine the age at which the curve shifts direction. The minima was located at 35 years old, indicating that the positive slope becomes negative at this age, and the maxima was at 77 years old, indicating that the negative slope again becomes positive at this age. In addition, the regression analyses I have outlined were conducted on the negative affect composite variable (see Table 1 ), replicating the cubic finding with a more reliable indicator.
An alternate approach to understanding the relationship between age and negative affect is to examine the means at each age rather than evaluating single observations (note analyses to check for the influence of outliers; see Figure 1 ). Rosnow, Rosenthal, and Rubin (2000) recommended analyzing mean data when the interest is in aggregate trends as a function of age, because the means are less influenced by differences among individual scores within age groups. Thus, Figure 1 illustrates the curvilinear relationship depicting mean negative affect at each age, including the cubic regression estimated fit line.
Finally, to check that the cubic relationship between negative affect and age was not simply due to age differences in health status, I evaluated correlations between age cubed and the negative affect composite while controlling for physical and cognitive health-related variables. In each case, the partial correlations remained significant when controlling for self-reported health ( pr ϭ Ϫ.30, p Ͻ .001), number of medications (r ϭ Ϫ.27, pr Ͻ .001), and mental status (on the MMSE; r ϭ Ϫ.27, pr Ͻ .001). This suggests that age-linked health differences cannot entirely account for the observed curvilinear relationship.
Discussion
The current study highlights the complex and dynamic relationship between measures of negative affect and aging in a community-based adult sample. Measures of anxiety, depression, and neuroticism each demonstrated a curvilinear relationship with age (in addition to a small negative, linear relationship). Of importance, this cubic relationship was not found with more positive Figure 1 . Curvilinear relationship illustrating mean negative affect at each age (depicts aggregate data) and the cubic regression estimated fit line. To evaluate the potential influence of outliers, Studentized residuals (residuals divided by their estimated standard errors) from the regression model for each of the negative affect variables were examined to check for observations with values larger than 3 (considered outliers). The regression analyses were rerun omitting these observations (1-4 outliers were identified per regression analysis using this method), but the pattern of results did not change, so statistics are reported for the full sample. personality variables (e.g., agreeableness), pointing to the unique association between age and psychological distress.
The pattern of progressively higher mean levels of negative affect during early adulthood followed by a slight age-related decrease through middle adulthood and then higher levels again among the old-old is consistent with expectations that follow from known predictors of emotion dysregulation. These include agerelated differences in interpersonal loss, concerns about cognitive functioning, and behavioral avoidance or withdrawal. Further, these findings are congruent for the most part with previous studies that have examined age-negative affect relationships in samples with more circumscribed age ranges (e.g., only middle adulthood; Srivastava et al., 2003) , and with recent findings that indicate stronger emotional reactions by older (relative to younger) persons when age-relevant stimuli are used (Kunzmann & Grühn, 2005) . Moreover, they match previous research that has found higher rates of negative affect in very old age (e.g., Gatz, Johansson, Pedersen, Berg, & Reynolds, 1993; Kessler, Foster, Webster, & House, 1992) .
However, the current findings stand in contrast to the findings of Charles and colleagues (2001) , who observed a small decrease in negative affect in old age, and to theoretical proposals by Jarvik and Russell (1979) , among others, who suggested the old-old may be less prone to anxiety because they have had more inoculating experiences with stressors and more opportunity to practice emotion regulation. In addition, focusing on biological models, Flint (1994) suggested that age may reduce the propensity for developing anxiety because of age-related differences, such as cell loss in the locus ceruleus and reductions of brain serotonin. These potentially competing mechanisms were not directly tested in the current study (which cannot be used to disentangle developmental changes from cohort effects because of the cross-sectional design), so it is unclear what led to the observed age-related differences.
Perhaps the use of a relatively healthy sample in the current study (who may have fewer age-related biological differences of the nature described by Flint, 1994) can help make sense of these seemingly inconsistent views. Evaluating the age-negative affect relationship in a sample with more variable health will be a challenging but important question for future research. This will be especially valuable given that some age-related differences, such as sleep complaints, are also symptoms associated with emotional distress (Morin & Gramling, 1989) . Notwithstanding, it seems unlikely that physical and cognitive health-related variables can completely account for the current findings, given that follow-up analyses with the current sample looking at correlations between age cubed and the negative affect composite remained significant even when controlling for self-reported health, number of medications, or mental status.
Although it seems unlikely that health variables are a plausible alternative explanation for the current findings, the cubic age trends observed in this sample cannot be interpreted outside the context of the other variables in the equation (particularly age and age squared because all were significant predictors when age cubed was entered into the regression models). Nonetheless, the R 2 changes, though small in magnitude, indicate that the cubic relationships explain variance in negative affect above and beyond the linear and squared functions. The pattern was consistent across all three negative affect indicators. Moreover, these results held even after the effects of gender and education were included in the models. Thus, the interpretation of a cubic relationship between age and negative affect seems tenable in the current sample; however, the effect requires replication. Further, evaluation of the mechanisms guiding the observed cubic relationship will be an exciting next question.
These findings have to be understood within the broader literature on emotional functioning and aging. On the one hand, Isaacowitz, Charles, and Carstensen (2000) posited emotional maturation with age (reflected in Carstensen's, 1993 , socioemotional selectivity theory), suggesting that emotional functioning shows a slight upward trajectory. Others have suggested that emotional experience appears to be quite similar across adult age groups (at least according to self-report; Lawton, Kleban, Rajagopal, & Dean, 1992) . In contrast, Baltes (1997) outlined his theory of the incomplete architecture of human ontogeny, which suggests that biological evolution affords greater structure for the earlier part of the life span and that fewer resources are available to manage personalityrelevant challenges in old age. The current results are in line with Carstensen's view with respect to the negative relation between age and emotional distress during the young-old stage. However, ultimately the findings are most consistent with Baltes's view in that negative affect was higher in late life, presumably when the skills needed to regulate emotion were compromised (i.e., selection-optimization-compensation; Baltes, 1997) .
These results also fit within a long-standing debate in the personality literature over whether personality will show stable (e.g., McCrae & Costa, 1996) or variable (e.g., Haan, Millsap, & Hartka, 1986; Helson, Mitchell, & Moane, 1984) patterns across adulthood. More recently, some researchers are converging on a less extreme position. For instance, based on a meta-analysis, Roberts and DelVecchio (2000) concluded that personality consistency tends to increase until at least age 50 and may not plateau until ages 50 to 70. Their samples went up to age 73 only and were based on longitudinal rank versus cross-sectional mean-level data, so it is difficult to compare these results with the current results. However, the present finding of small but ongoing mean age differences throughout adulthood and into late life is compatible with this moderate position.
The finding of a curvilinear relationship with age and negative affect should be interpreted in light of the study's limitations. As noted, the study was cross-sectional, so developmental claims are not possible, and only self-report of symptoms was obtained. In addition, the sample was predominantly Caucasian, relatively healthy, and cognitively intact, thus limiting generalizability of the findings. Notwithstanding, the sample demonstrated a broad range of symptoms of negative affect, with approximately 20% scoring above standard cutoff scores indicating risk for clinically significant depression and anxiety. Further, to the extent this highfunctioning sample was not representative of older populations more generally, this would argue against our finding a rise in symptoms of distress in late life.
It is clear the relationship between age and negative affect is complex and not yet well understood. Even so, the current study suggests that evaluation of the dynamic, nonlinear relationship between negative affect and aging may help us recognize the seriousness of emotional dysregulation among the growing older population. In particular, checking for higher symptom levels in late life may shed light on problems caused by depression and anxiety that could be missed by evaluations that are limited to linear relationships. Diagnostic rates of anxiety and mood disorders may be lower in older samples on average, but the current data suggest it is still important to look for age differences that occur during late life.
